Structural dynamics of nucleosome mediated by acetylations at H3K56 and H3K115,122.
Post translational modifications have a profound role in the regulation of several biological processes such as transcription, replication, and DNA repair. Acetylation and phosphorylation form a major class of post translational modifications involved in nucleosomal regulation by modifying its structure. The effect of post translational modifications on nucleosome structure could be better explored when the molecular trajectories explaining the time dependent structural evolution over a period of time is examined at the atomic level. The present study attempts to highlight the importance of acetylation, especially at entry-exit (Lys56) and dyad (Lys115 and Lys122) regions in regulating the nucleosome accessibility and mobility using all atom simulations. It is evident from this study that acetylation at Lys56, Lys115, and Lys122 introduces local changes in the electrostatic nature of the lateral surface and thereby weakens the histone-DNA interactions. In addition, simulations also reveal significant changes in the dynamics of superhelical DNA. The acetylation at Lys56 promotes a high amplitude out-of-planar movement of entry-exit termini. Whereas, acetylation at Lys115 and Lys122 increases the flexibility of the superhelical DNA to facilitate the rolling of the superhelical DNA around the octameric histone. In essence, the present study highlights the role of acetylation at Lys56, Lys115, and Lys122 in transcriptional regulation by promoting high amplitude dynamics of superhelical DNA for a possible unwrapping as well as mobility of nucleosome.